PI3K is a key molecule in the Nrf2-mediated regulation of antioxidative proteins by hemin in human neuroblastoma cells.
Oxidative stress and ferrous metabolism are important in the pathogenesis in Parkinson's disease. In dopaminergic neurons, several stress proteins are upregulated under oxidative stress. To clarify this mechanism, we investigated hemin-related signal transduction and the induction of oxidative stress-related proteins in SH-SY5Y cells. We identified phosphatidylinositol 3-kinase (PI3K) and Nrf2 as important molecules in the induction of heme oxygenase-1, thioredoxin, and peroxiredoxin-I. PI3K-related signal controlled Nrf2 activation, and consequently, PI3K inhibitors blocked the nuclear translocation of Nrf2 and induction of stress proteins. These observations suggest that PI3K and Nrf2 are key molecules in maintaining suitable conditions under oxidative stress and ferrous metabolism.